AD-A140 043 AN IMPROVED ION DRIFT METER(U> TEXAS UNIY RT DRLLRS 11
’ RICHARDSON CENTER FOR SPACE SCIENCES B J HOLT NOV 83
UTD-23971-961(E-9618) AFGL-TR-83-8320 F19628Fgg K-8041

UNCLASSIFIED 2272 NL







. - YR A - e K - - Koo B g AR g A o . e
P MACHS DA S A B y ¥ e

=)

117 ]
EEER

EF

[~

—
.
—
[1d

[

ee

®

N
o
B
=
ll=

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS - 1963~ A

- . .
PRSRY 0 S SONCL TG
- ’..Q ‘- aly g

b

A A A,




ke 4162 PO % P AL AT RS AT A A R A R O RS
.

.
n
X
.

i3
P
S

I3

2" a’a

v
o 2t

N

- -
o

ek nl
“a
.

A IR

o A

ADA140043

AFGL-TR-83-0320

AN IMPROVED ION DRIFT METER

B. J. Holt

Center for Space Sciences

The University of Texas at Dallas
Box 830688

Richardson, Texas 75083-0688

Final Report
24 May 1982 - 23 Nov 1983

November 1983

Approved for public release; distribution unlimited

AIR FORCE GEOPHYSICS LABORATORY
AIR FORCE SYSTEMS COMMAND

UNITED STATES AIR FORCE

HANSCOM AFB, MASSACHUSETTS 01731

. 8 1]
S,

’

ELECTE ;
APR 11 1984 4 -
D

[N




T W T e baslee Je ) PR R R RO s i et S AS SC AR ¢ LSRN RN S S Rl i IR SRR

This report has been reviewed by the ESD Public Affairs Office (PA) and
is relecasable to the Mational Tchnical Information Services (NTIS).

"1his technical report has been reviewed and is approved for publication®

WS Mo

WILLIAM P. SULLIVAN WILLIAM J. BU ranch Chf
Alt ntract Manager Space Plasmas & Fields Branch
Space Physics Division

FOR THE COMMANDER

e i,

RITA C. S , fDirector
Space Physics Division

Qualified requestors may obtain additional copies from the Defense Technical
Information Genter. All others should apply to the National Technical Information
Service.

If your address has changed, or if you wish to be removed from the mailing list,
or if the addressee is no longer erployed by your organization, please notity
AFGI/DAA, Hanscom AFB, MA 0173l. fThis will assist us in maintaining a current
mailing list.

Do not returm copies of this report unless contractual obligations or notices
on a specific document requires that it be returned.

LN . ‘- B I - P
RTINS . . .- P
P - - -

* « L Lt A P T ..
PP T IR AP AP VRN AT S Wl A VI T P PP BIP WY W)

. . I . .. . RS
. - . . - - . . - . - \d v -
PR I T TS P L L S ST AU L |




;"v- READ INSTRUCTIONS
) REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
',‘-. -] NUM 2. GOVT ACCESSION NOJ 3. RECIPIENT’S CATALOG NUMBER
b3 | AFGL-TR-83-0320 BLA1¢pod3 _ :
o 4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED
'ﬁ’ . Final Report
: An Improved Ion Drift Meter Nov
' o 6. PERFORMING ORG. REPORT NUMBER
N _‘
. UTD - —
¥ 7. AUTHOR(®) 3. CONTRACT OR GRANT NUMBER(s)
R B. J. Holt F 19628-82-K-0041
: 9. PERFORMING ORGANIZATION NAME AND ADDRESS 10, PROGRAM ELEMENT, PROJECT, TASK

T Center for Space Sciences AREA & WORK UNIT NUMBERS

%Q The University of Texas at Dallas
» P. 0. -Box 830688 62101F

2 R - 760112A0Q

A 11. CONTROLLING OF FICE NAME AND ADDRESS 12. REPORT DATE

Air Force Geophysics Laboratory November 1983

4 Hanscom AFB, Mass. 01731 13. NUMBER OF PAGES

R Monitor: Frederick J. Rich/PHG 49

: ITT  MONITORING AGENCY NAME 8 ADORESS(I{ different from Controlling Office) | 15. SECURITY CLASS. (of this teport)

X Office of Naval Research

e 300 East 8th Street Unclassified

. e eT 7 T (-1 T 2.

Austin, Texas 78701 TSa. DECL ASSIFICATION/ COWNGRADING

.f.'- _

i~ 6. OISTRIBUTION STATEMENT (of this Report)

i
éi Approved for public release; distribution unlimited

;::' 17. DISTRIBUTION STATEMENT (of the sbetrect entered in Block 20, if different from Report)

Te W
.

4 %
Y

|k

(LA

£ w e e . - L. Nl S Sl SR s ra v a¥h

SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side if necessary and identify by block number)

>,
e
X
ot Space Plasma, Ion Drift, Retarding Potential Analyzer
20. ABSTRACT (Centinue en reveree side if necesesry and identify by block number)
o, This report provides the necessary operation, diagnostic and repair informa-

is divided into four sections.
theory of operation.

tion for using and maintaining the Improved Ion Drift Meter (IDM).
Section 1 contains the instrument description and
Section 2 contains a description of planned spacecraft-leve

The report

instrument testing, stimulation requirements and procedure, and instrument handlin
and safety. Section 3 contains a copy of the End-Item Acceptance Test (EIAT) that]
describes test results and presents calibration data and procedures. Any recali-
bration of the instrument will be performed per the EIAT calibration test [over

EDITION OF ! NOV 65 13 OBSOLETE

0D ,[in"s 1473

Unclassified
SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)

-I'n

N W bt AT T et 4T e n.L. NN




—lnclassified

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

procedure. Section 4 contains a list of the schematics, drawings, parts lists
and wiring lists that describe the as-built configuration of the instrument.
This documentation is available to AFGL upon request.

A
AR

s . .
s 4 8.0

5 Y
[/

r'— Unclassified
SECURITY CLASSIFICATION OF THIS PAGE(When Dete Entered)

\. ‘. v:-" ";-\;.\-\\ c\;u“‘

TR CNTN, SN {"-J"-."\\"\"\ ‘."\"{"x"s'\"»"'\ ALY

»

<ol

-



Ll e e B Bt Pad Ras Bud b - = IR v It et o ,...F‘J'F'P.F'L'.V.V.‘?"_‘J."_.'-‘.".v.'7'.'?’.'1

23
i
=
1204
23
13-4
Preface
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L\ This report provides the necessary operating, diagnostic and repair
:‘.
3 . information for using and maintaining the Improved Ion Drift Meter (IDM).
‘;'-f“ The report is divided into four sections. Section 1 contains the instru-
oA
.j,:# ment description and theory of operation. Section 2 contains a description
Ixg

of planned spacecraft-level instrument testing, stimulation requirements
.: and procedure, and instrument handling and safety. Section 3 contains a copy
Ay of the End-Item Acceptance Test (EIAT) that describes test results and

presents calibration data and procedures. Any recalibration of the instru-

5’5 ment will be performed per the EIAT calibration test procedure. Section 4
_{' contains a 1list of the schematics, drawings, parts lists and wiring lists
A that describe the as-built configuration of the instrument. This documenta-
:’_:i tion is available to AFGL upon request.
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1.0 GENERAL

The IDM is designed to be combined with a retarding potential analyzer

=
_ ;S$ < (RPA) built by the Air Force Geophysics Laboratory (AFGL). The combined
:;é; IDM/RPA is part of the instrument complement designed for the DNA/TRANSIT
TR ) HILAT satellite. The IDM provides all telemetry and timing signal interface
éiiz to the spacecraft, timing signals to RPA, data storage and read-out. Since
-_:::', the positive potentials exposed on the spacecraft solar array are expected
e to drive the spacecraft potential negative, the IDM provides a scheme for
;Eﬁ? electrically isolating the sensors and actively maintaining the sensor potential
:3 near the plasma potential.

N 2.0 THEORY OF OPERATION

:::,\’ The drift meter sensor is illustrated in Figure 1. The sensor consists
J}:fj. of a square aperture placed in front of a collector that is segmented into
{}{ quadrants. The first four grids are fixed at the floating ground potential
::;.‘ to provide a field free drift space for the fons. The last grid is biased
.‘ negatively and serves as an electron suppressor for Lhe collector and aléo
jx' as an electron repeller for ambient electrons.

.{*3 The ion collector consists of four pie-shaped segments fitted together

:‘;: into a circle. Each 90° sector is insulated from the others and from the scnsor
’ o housing. For reference purposes, the collector plates are labeled A, R, C,
A '
';i‘ and D (Figure 2). Pairs of collector plates are selectively coupled to the
, . electrometers (log-amps) by means of the four switches labeled S1 through S4.
(Actually, all switches in this diagram are FET transistors with appropriate
%: ’ gate bias voltages,) The log-amps arc labeled + (A2) and - (A3) for refer-

ence purposes. ‘or the switch settings shown, plates A and D are connected

[, to the = "  -&.» while plates B and C are connected to the ~ log-amp. When
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the spacecraft is properly oriented, and the ions are drifting upward
go through the aperture, plates A and D receive more ions than plates
This causes more positive current to flow into the + log-amp than into
amp. The outputs of both A2 and A3 are negative but A2 is more negati
cause of the extra current. (A2 and A3 are inverting feedback amplifi
The 2N2060 dual NPN transistor between A2 and A3 is a logarithmic feed
device; therefore the output voltages of A2 and A3 are proportional to
logarithm of the input currents,

The outputs of the log-amps are compared in the difference ampli
A5. The output of A3 then, depends only on the ratio of input current
the log amps,and the polarity of the A5 output corresponds to the dire
of the ion drift.

The 2N2060 transistor used as a logarithmic element contains tw
matched transistors in one case. Since the units are matched and are
same temperature, the non-logarithmic constant and temperature effect
well cancelled over the input current range and temperature range. T
remiins a temperature effect on logarithmic sensitivity. This is eas
compensated by scnsistors in the circuitry associated with A5. The o
ervor from these effeccts is well less than one percent over the total
range of the instrument.

The travnsient muting circuit (S6) is needed to eliminate large
transients from the signal path of the instrument during the time whe
collector plates are heing switched from one input to the other. The
die out rather rapidly (milliseconds) but their preseuce at the filte:
could cause uppreciable error in the resulting output without this mu!

The log-level circuit at the top of the figure monitors the ion

level at the input collector plates. Switch S5 selects either the + .
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é& or the - log-amp and compares this to a reference voltage developed by Al.

;ﬁ: The reference log amp (Al) has a fixed input current. Difference amplifier A4

E : subtracts the output of the lower log amp from the reference voltage and

.E’E 5 amplifies the difference to produce an output corresponding to the amplitude

:5- . of the ion input current. S5 is switched such that the + and - log amps are

A alternately sampled. This data is used primarily to monitor the behavior

isf of the individual log-amps over the mission lifetime but also provides a

;:? measurement of Ni‘

;:i The drift signal, which is proportional to the tranverse components of

§t§ the ion convection velocity, is developed by first filtering the output of A5 to

E?J limit the band width to prevent aliasing at -the telemetry sample rate. A

ié three pole low-pass Butterworth filter is used. The signal is then capa-

;25 citively coupled into amplifiers A7 and AB. The capacitive coupling allows

:; amplifier rezeroing to compensate for imbalances in the amplifiers and for

siﬂ amplifier drift due to temperature and aging.

:g Amplifier A8 and the associated input capacitor are used for horizontal

2 (H) measurements while A7 and its capacitor are used for vertical (V) measurements.

:t: At the beginning of a measurement sequence the collectors are configured

éi: to, say, the V configuration, the V zero switch (S7]; 1is closed and the

:;i output of A7 Is connected to the ranging circuit by S9. The resistor network

s&: at the output of A7 established the drift signal zero level. The zero level

EE. is nominally +2.5 V which corresponds to the center of the telemetry band.

o < The V coupling capacitor is charged to a voltage which represents the drift
angle during the re-zero time. After the V zero measurement is made, the zero

- switch is opened and a measurement is made with the collector plates rcversed.

The voltage out of the filter goes to the opposite polarity but with the same
amplitude. Since the V capacitor has its original charge that was established




{

during the re-zero measurement, and the new voltage from the filter is equal '
but oppusite, the voltage into amplifier A7 is twice the voltage corresponding
to the drift angle. This is referred to as the V offset or double angle meas-
urement. The automatic ranging circuit adjusts the gain of the amplifier for
maximum drift signal amplification while maintaining the output within the -
telemetry band.
After the V offsct measurement is made, the collectors are set to the
horizontal configuration and H rezero and offset measurements are made using AS
and the H capacitor to preclude disturbing the charge on the V capacitor.

Both capacitors are now charged to voltages proportional to the V and H ion

W WCRTRTIEW TV R SRREIRY T SV R W S

angle of arrival at the times that the offset measurements were made. The
capacitor and amplifier circuits are designed such that the capacitor charges

can be maintained for several seconds, so by setting the collectors to either

abadesbedindedn. SRS

the H or V rezero configuration (without closing §7 or S8), and connecting
$S9 to the appropriate amplifier (A7 or A8), small changes in ion arrival
angle can be observed relative to the "zeroed" angle on the most semsitive
amplifier range. Either V or H arrival angle changes can be observed for
several scconds at the available TM sample rate or alternate V and H measure-
ments can be made using $9 to switch between the A7 and A8 outputs.

The scheme used for maintaining the sensor and associated electronics
near the plasma potential is illustrated in Figure 3. The ground plane,
sensor housings, electronics box and outer bundle shield of the sensor-to-elec-
tronics box cable are isolated from the spacecraft chassis. The "floating v
ground" potential on these elements of the instrument is established in-flight
when equal ion and electron currents are being collected by the forward-looking

sensor faces and ground plane. (This equilibrium should occur at = 1 volt
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below the plasma potential.) The instrument is powered by floating power

AN S AN

supplies referenced to the floating ground potential. Level shifters are

used for interfacing digital signals with the spacecraft and DC isolation of

’ the power system is obtained through the DC to DC converter transformer. A

low-leakage zener diode is used between floating ground and spacecraft ground -

Tia' s

to preclude large floating ground potentials during ground operations.

T

3.0 INSTRUMENT DETAILS

8.

3.1 Telemetered Data

* RPA electrometer (RPA)

RPA sweep monitor (SWP)

Ion Drift Meter angle of arrival measurements (IDM)

Frame Counter (COUNT) - counts TM frames in modulus 128 (0 to 127)

IDM log electrometer outputs (LLA and LLB)

Electron probe electrometer (ELECT)

* Temperature monitor (TEMP)

* Sensor potential monitor (SENPOT)

IR L

e 4 bandpass filter outputs (Fl, F2, F3, F4)

Storage/Readout

* The data format is given in Figure 4. Each telemetry frame is divided

LSS

into 64 equal time slots by a 128.0625 hz word counter. The telemetry words

are numbered according to the time slot in which they occur. The data is

sampled and stored 5.06 msecs after the beginning of the time slot as indicated

in° Figure 5. The 512 bits/frame are «allocated as follows:

- WY NN

’
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FIGURE 4
DMRA-SAT DATAH SHMFLING FORMAT  dHNow, 3, 1932,
COUNT SUBCOM  ELECT 1M FPA LUF
) a
1 1
3 3
4
, ] 5
. AT 6 6
q . ? 7
._1..‘ 8 3
A% 9 3
_-‘Zf:-“. 19 19
: . :i 11
[
b 13 13
_l o) 14 14
54 15 15
Pp 1e 15
R34 17 17
18 13
e 19 19
o) 20
\.'ﬁ; 21 21
Ta T 22 22
o, 23 23
Fad 24 24
. 25 25
26 26
oy 27 27
Yoot 23
At 29 29
WAl 30 30
31 31
" 32 32
s ..",' 33 33
oA 34 34
rots 35 3%
oA 36
2o 37 37
38 38
Y 39 39
A 49 49
e 41 41
‘ 42 42
o 43 43
44
45 45
S 46 46
e 47 47
o 48 43
iy 49 49
S So 50
ou S1 51
'J".'J e
o 53 53
'.~.;1 54 54
-3 ss sS
',‘.‘?'.‘ 56 S
X 57 57
- s3 53
A 59 5
\j.-. (1%}
o 51 51
\':;. 62 £a

oiwt ':\."a."\'.s Y (s \"\(\'.\"' LA e -.:_\:.‘.'.\:.\‘ -.:_'\:,'.n""'.:_\: N \
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3! Word Content # Words/frame # Bits/word Total # bits
4
s RPA 32 9 288
)
L SWP 4 8 32
ig IDM 16 10 160
17 .
y SUBCOM 4 8 32
*‘v
TOTALS 56 512

o

-

-

* The data content of the subcom words is multiplexed as follows:

b Frame # Frame # Frame #
b Word # 0,4,8 ...124 1,3,5...127 2,6,10...12¢
g 0 COUNT F1 COUNT
: 16 LLA F2 LLA
- 32 LLB F3 LLB
§; 48 TEMP F4 SENPOT
N
%: * Two data storage registers are used so that one register may be
] loaded while the other is read by the telemeter. Data readout will lag
i‘ data store by 0.49976 secs. (1 frame). Each word is serially stored as it

occurs in the data format. Since the telemeter is an 8 bit system, the 8,9 )

and 10 bit word patterns will have to be reconstructed on the ground.
: 3.3 Power "
? The UTD-built portion of the instrument (IDM) requires the following
: voltages (F = floating):
+12VF @35 ma :
- 12VF @ 45 ma
+ 5 VF @ 15 ma X
% + S5V @ 10 ma R
'2 3.4 Timing Signals from S/C to IDM ‘
* 4098 Hz clock (CLK) .
*+ Read Out Gate (ROG)
Y *+ SOF - This signal probably will ﬁot be used.
) :
-
\ 1-11
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3.6

3.7

3.5 Analog Data Lines from RPA to IDM

* RPA - A single line connected to the RPA electrometer during frames
0-123 and to the electron probe electrometer during frames 124-127. Multiplexing
is done within the RPA electronics.

* SWP - A single line connected to the RPA sweep monitor continuously.

* ELECT - A single line connected continuously to the electron probe
electrometer.

* TEMP - A single line connected continuously to the RPA temperature
monitor.

* FILTERS - A single line that is sequentially connected to the filter
outputs such that filters F1, F2, F3 and F4 are sequentially sampled by
words O, 16, 32 and 48. This multiplexing is done in the RPA electronics.
Additional multiplexing in the IDM electronics will allow the filter data
to be sampled only during odd numbered frames.

Timing Signals from IDM to RPA (Logic level 1 = + 5 volts)

¢ RPA CONVERT - (See Figure 3) A line with =32 Hz pulses of * 25 usec
duration. The pulses are high during each A/D conversion of the RPA line.

* RPA SYNC - A line with a single pulse of * 60 usec duration during
frame 0 only.

« POR - A power on reset pulse that goes high at power on and goes low
at the next ROG. An RPA SYNC pulse is always generated after the POR
pulse as shown in Figure 6.

§/C Interface Circuits

Interface circuit sketches are attached. (Figure 7)
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3.8 IDM Data Interpretation

* There are two drift signal amplifier channels, each channel having
4 sensitivity ranges differing by a factor of 4. At ;he beginning of each
4 second period, H and V rezero (HZ,VZ) and offset (HO,VO) measurements are
made with the repeller grid bias set at v+ 2 volts. The grid is then set to
zero and the H and V rezero and offset measurements are repeated. The H and
V rezero values are stored independently and deviations (H,V) from these

values are telemetered in the following manner:

Beginning at BIAS ON BIAS OFF

Frame 0 HZHOVZVO HZHOVZVO HHHH...
Frame 8 HZHOVZV° HZHOVZVo HVHV ...
Frame 16 HZHOVZV° HZHOVZV° HHHH...
Frame 24 HZHOVZV° “Zﬂovzvo HVHV ...

* Each sample is 10 bits, 2 bits/for range data and an 8 bit A/D
conversion of the drift signal.

* The LLA and LLB TM Samples always occur in the horizontal rezero
configuration, i.e. collectors A & B are connected to LLB and collectors

C & D are connected to LLA.
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o
NN 1.0 General
\'?
l. This section defines the electrical tests planned for the Driftmeter/RPA
\“l
a;' after installation on the spacecraft.
0 <
\'.‘
32 2.0 Electrical Performance Evaluation Test (EPET)
S
i hd The EPET provides an automated test procedure for accumulating up to 64 con-
:iﬁ secutive seconds of instrument data and printing the data in a specified format.
?} The instrument performance evaluation will be based on visual observation of
1 the printed data. The EPET can be performed either with or without stimulation.
>
}: The detailed procedure for performing the EPET utilizing the HP9825 computer
-
by is given in 8.0 below.
o
s 3.0 Stimulation
;:S Battery powered stimulation units are used to provide test currents to
R
a '.‘.
% the sensors. The test currents are injected by probes that screw into the front
i face of the sensor and make contact with the collectors. The stimulation unit
o
e requires 6 inches clearance in front of the sensor aperture plane for installa-
; :: tion. The planned usage of the stimulation unit is limited to tests performed
o
. with attending UTD/AFGL personnel. Installation or removal of the stimulation
e,
{: unit will require approximately 30 minutes.
:':J
b 4.0 Sensor Grid Test
- The sensor grid test is performed by UTD/AFGL personnel after final
;2' instrument installation on the spacecraft, after completion of S/C environmental
l\-
t: testing, and during S/C checkout at WTR. The test consists of attaching test
probes to the internal sensor grids and verifying the correct grid potentials.
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5.0 Instrument Handling and Safety

5.1 Protective sensor covers should be utilized whenever se
installed (except during EMI and vibration testing) to prevent parti
contamination from entering the sensor entrance apertures and to pre
physical damage to the exposed entrance grids. Stimulus probes may
with the protective covers in place.

5.2 Always minimize instrument handling and utilize approve
when handling is necessary.

6.0 Red Tag Items

The protective covers over the sensor apertures will be
at the latest practical time at WIR. Captive hardware is used for ¢
the protective covers to the sensor face. After removal of the prot
covers, gold plated screws must be installed in the sensor face to {

holes.
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R 7.0 STIMULATION PROCEDURE

..J:q":t

fx?J 7.1 If sensor assy is not connected to the E-box, connect stimulation unit
R to E-box as follows:

ﬁfi:z 7 * Stimulation connector "C" to J3 (SENPOT) connector

r,:.-\.

S * Stimulation connector "-" to J4 - Al (collector B)

* Stimulation unit connector "+" to J4 - A3 (collector D)

7.2 1f sensor assy is connected to E-box, connect stimulation unit as follows:

* Install stimulation probes in sensor face to collectors B and D.

« S/C BASEPLATE

* Connect stimulation unit connector "C" center conductor to the
sensor ground plane and connect "C" shield to S/C chassis.
* Connect stimulation unit connector "+" to collector D and "-"
to collector B.
7.3 Set "FIX/CYCLE" switch on stimulation unit to "FIX".
7.4 set“ON/OFF"switch to "ON"
7.5 Record and print 16 frames of IDM data.

7.6 Compare data to sample print-out. In particular, note the following

(1) LLA = 3.48
LLB = 3.22

(2) H offset = 1.68/4
V offset = 3.40/4
H rezero = 2.54/1
V rezero = 2,54/1

(3) SENPOT LOW = 4.52
SENPOT HTCH = 2,178
[battery voltage = 18-4 (SENPOT voltage)]
2-3
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Instrument Checkout Procedure

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Connect power cords on each unit to 110 V A.C. (9876A, 9825, AGE) !
Connect 98032A interface cable between 9825 computer and AGE. f
(top connector on back of AGE unit) :
Connect 98034A interface cable between 9825 ccmputer and 9876A . d
printer. !

Connect braided interface cable between AGE and DNA instrument.

Turn on power to each unit. (switch locations: left front on 98764,
right side on 9825, center front on AGE and left front on AGE)

Set both thumbwheel switches to "15,FF".

Load magnetic tape cartridge (RAP0O09) into 9825 tape drive.

Ingsert the tape
cartridge so the
label on the
cartridge faces the
back of the calcu-
lator as shown.

Step 7:

Inserting the Tape Cartridge

Press "LOAD" system command key. Press “EXECUTE" key.
program will then load into computer memory.

Checkout

Special Function Keys
\

( N ™ (-——T""" N
) F & ) ) () 6 e s G |0 (O 0 G0 () G
e E) )] e e W ) 6

l )
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SICI0I0N0
OI001020
OIOIOI0N0
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() 0==lleonoe
! |
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Alphanumeric Keys Numeric Keys
_________________ .t ...-._.._-.....-.,- P I T e . ‘o IR -
SRR G LR OV LGS SO Y ORI C AT



Step 8: Press "RUN" key to start program. Flag definitons will be printed
on twenty-column printer.
Special Function Keys
8 — i )
EEE® )0 e b o o) (0 (01 (0 (1] G
@D (5 (5) (=) () bl bl o) (0] () (i) (5 ()
@@@@@@@@(1‘)(») OO0
JOROIOIOIOIOIONC ('o)m( - (~)(7)(-7 ) (2)
@@@@Q@() (e) ) (=) (+) ()()
@@@Q@muwuv ry ) (+)
L ) - =l ()UOO
/
Alphanumeric Keys Numenc Keys
Step 9: Change flag settings, if desired, by using "sfg" and/or “cfg”
commands. For example: to set flags 0 and 3, type
sfg 0,3
then press the "EXECUTE" key.
To clear flags 1 and 2, type
cfg 1,2
then press the "EXECUTE" key.
See Appendix A for flag definitions.
Step 10: Enter date, time, and operational comments by typing in as desired

from keyboard followed by "CONTINUE".

Each line

of input is printed on the 9876A printer when the
"CONTINUE" key is pressed. As many lines of
comment may be entered as desired. Terminate

the input session by again pressing "CONTINUE"
without entering any further comments.

(1If a mistake is made press "CLEAR" key to clear
the input.)
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AR Step 1ll1: Enter starting major frame no. and ending major frame no. to be
printed. Separate the frame numbers with a

) . ’ comma. Press "CONTINUE” key to proceed. (If

300 a mistake is made press "CLEAR" key to clear

%,: the input.)

I

-’:.:-P. Data transfer will then be initiated by

program, followed by data print-out on 9876A. .

o . Special Function Keys

TR Y

RO \

Y 1 )

% o 1

¥ 1--1@») el ) e @@ o o

vt o e

RTINS B RN () (=) ) &3 Ca &0 0 O Lo G

o SIBISIHIBIDINIGIOISIOIONE CICI01010
L e g G ) (=D OO OOE
- (=) (N (s) (el teiel i (OO | BOOO®O
oo sl e i g ) (DO EEHHTOOOE
- - e U000

,\'::,‘. Alphanumer:c Keys Numeric Keys

N

N
LR B Step 12: Program cycles back to step 11 for next test if desired. To terminate

session at any time press "RESET" system command

._.::.: key.

LX)
A
,.*-',';: Step 13: To re-start program after a termination (see step #12), proceed
‘S-‘. from step #8 in instructions.

i Step 14: Remove magnetic tape cartridge by pressing eject button directly
b below cartridge.

Y

-3

- Step 15: Turn off power to each unit.
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Appendix A

; flag no. definition default
3 0 record data on magnetic tape of £
g 1 print RPA data on
v . 2 print IDM data on
. 3 off = major frame no. input of £
X in step #11 refers to the
et data transfer frame no.,

‘*i {.e. frame no. 1 is the
ey first frame recorded by

. the program
.- on = major frame no. input
g#. in step #11 refers to the
;{ data frame count generated
‘AQ by the instrument
%ﬂ 9 program test pattern generator off
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SECTION 3

CALIBRATION DATA AND PROCEDURES
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1.0 5GoPr

This document cstablishes the acceptance performance test criteria for
end-item testing (FIAT) at UTD of the TON DRIFT METER (IDPM) tor the DNA HILAT
satellite.

2.0 APPLICABLE DOCUMENTS

Utd 131-012 Test Requirements, General
IDM Schematics, Current Shop Copy
UTh 133-003 UILAT 1DM Interface Document

3.0 GENLRAL_REOUTREMENTS

3.1 PERSONNEL

The CSE shall be operated and the testing performed by the IDM Elec-
tronics Engincer and/or qualified personnel designated by him.

3.2 TEST ENVTRONMENT

The Electrical Performance Fvaluation Test (EPET) shall be performed
at +6024°C, +25*%4°C(RT), and -20+4°C at room pressure., The Calibration Test
shall be performed at +50£4°C, +25%4°C, and 0%4°C.

The vacuum source tests shall be performed at room temperature and at
pressures less than 2 x 1073 torr (nominal) as measured on the ionization
gauge. There is no requirement for calibrating the fonization gauge.

3.3 DATE TEST PERFORMED

1-/4-3 2 TROUGH /] =R XA~P -

3.4 SAFETY
The safety requirements of UTD 131-012 _shall be observed.
3.5 FEQUIPMFNT REQUIREMENTS

A Uisting of all test cquipment used for measuring the recorded data
during “he test, model and serial numbers, and calibration due dates shall
be maintained.

The IDM GSE unit will be used to simulate the S/C interface. The GSE unit,
in conjunction with the HP9825A computer, is used to provide functional testing
of the instrument during the EJAT. All data print-outs will be marked with
the date and test temperature and maintained in the IDM data file.

The GSE Stimulator unit will be used to provide sensor stimulation
during the EPET.

.
’
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ol 3.5.1 DUAL CURRENT SOURCE CALIBRATION
: . a. Apply power to the current source.
Y b. Monitor the + and -~ output jacks with a calibrated Keithley
v, . pico-ammeter.
e ¢. The measured currents versus current source switch settings
D shall agree with the following data within ¢5Z from 10-6 to
- 10-10 amps and within 287 at 10-11 amps. (The dual current
~ . source will not be used as an absolute calibration of the log
" amps. It is used to provide relative differences between the
St _ two test currents by preeisely varying the input voltage to two
k{i matched hi-meg resistors.)
‘o
AMPS AMPS
VOLTAGE RESISTANCE DFVIATION + -
oo PR _ ..
o 1v 1076 None 107° 1076
e " 10”7 " 1077 1077
" 1078 " 1078 1078
o " 1077 " 1077 1077
et -10 -10 -10
Xy " 10 " 10 10
-(. " 10"11 " 10-11 10'1]
4
A
el
)qf d. Measure the change in current at the + jack while depressing
f each of the "deviation" switches. The change in curren shall
» correspond to the nominal deviation within $2%. :1zgv,(‘
NN Verify LAl
'-::\
'j:: 3.6 TEST DESCRIPTION
-
— The EIAT will consist of the three separate tests described below.
o a. EPET
‘jﬁ The Flectrical Performance Evaluation Test (EPET) provides a
s ! functional test of the instrument including instrument response to simulated
: " ion currents and data multiplexing in the varions modes. 7The EPET provides
f‘. formitted print-outs of all test data.
A
o, b. Calibration Test
-
2 : The Calibration Test provides for measurement of instrument
. parameters critical to the clectrical calibration of the instrument.
o Parameter values obtained in the Calibration Test performed prior to
. " conformal coating the circuit boards arc compared to the EIAT values to
1* : assure that there has been no circuit depradation during the conformal
{g. coating process.
LY
[y
r 3-3
1.
S
TN e acm e ey . e . e e e A
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N
c. Vacuum Test
. The Vacuum Test verifies correct instrument response to an ion beam
§ in a simulated near-flight environment. .
0 4.0 PREPARATION FOR TEST
>
4.1 EPET °
L~
X a. Place the test chassis in the test chamber. Connect cables as follows:
J
}3 GSE 21 to TEST CHASSIS J1
2 %]
b. Place the stimulation unit outside the test chamber. (Stimulation
unit chassis is at sensor potential and must be isolated.)
N c. Connect collector D to the (+) stimulation jack and B to the (-)
13 ) ack.
»
d. Connect the GSE to the HP9825A via the HP98032A interface cable.
1 Perform EPET test per section 5.0.
Y 4.2 CALIBRATION TEST
a. Disconnect cables from the stimulation unit.
: b. Connect coax cables (electrometer inputs) to the Reithley Pico-amp
: source and the dual current source as required. (The chassis of each current
~ source must be isolated.) Connect test leads to the repellicer and suppressor
: grids and a coax to the reference potential connector and route them out of
the chamber access port.
d ¢. Allow at least 30 minutes soak time at each temperature after
: TEMP monitor stabilizes.
! d. Perform Calibration test per section 6.0.
4.3 VACUUM TEST
' a. Place the sensor head assembly and the ion source in the vacuum q
i~ chamber and fasten to the vacuum test fixture. Adjust the source vertically :
~ until the center of the source output grid is aligned with the center of i
' the sensor input apertures., ,
2 ’
‘: b. Connect the source to the source control unit. -
’
, c¢. Connect the (SE unit to the test chassis. -
A
)
- d. Connect the vacuum test cable through the vacuum chamber feedthiough.
; Verify pin to pin conncctions.
;
e. Connect the sensor cable to the sensor under test and then to the
; electronics box located outside the vacuum chamber.
3-4
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f. Verify that sensor potential {s not shorted to the vacuum chamber
housing and that the sensor is floating.

h. Perform the vacuum test per section 7.0.

5.0 EPET

5.1 Load the IPM FPET program into the H'9825 from the tape cartridpe.

Enter the date, test temperature and comments.. P /
. 7
i !I, (/ PR K,"
Q ‘ . 9y O
w0/ T ke Ve T

5.2 Record and print 64 frames of data at cach temperature.,
5.2.2 Verify the following on the data print-outs:
a. SENPOT switches Lotween two veltave levels of 9 volts and 0 volts.

b. LLB remains at a fixed current level of V4.5 x 10-8 amps while LLA
switches botween 29 v 1078 amps and 4.5 x 1078 amps.

c. TIDM/RNG indicates deviation levels of 1007 and 507.

d. Data multiplexing is as indicated in 1"I'h 133-003, Figure |.
Q t/ .-?“3 '/,
oo V K1

—_—— P

Measure and record the suppressor grid potentlal with a by, Using an
oscilloscope, verify that the repelicer prid is at 0 velts most of the time
and switches to 42 volits at the beginning of ecach 8-trame sequence as indi-
cated in UTD 133-007,

6.0 CALTBRATION TEST

6.1 GRID POTENTIALS

SUPPCRTD “\;_81 -], 20 A

REPCRTD  LOW 0.00 0.90 +0 .\
REPURID  HIGH +4W Oy "/-ql/ 1.1
6.2 DATA sl 1

a. Drive the reference potential input through a 100 Mep resistor to
the levels indicared and record the resulting sensor potentials and TIM
outputs,

b, Connect pico-amp source to collector A, Councot ane output ol the
dual curreat source to collector ¢, Set dual ecurrent source to 10°8 amps.
Set pico-amp source to the currents indicated and record 118 data,  Keverse
the connections to A and € and repeat the calibration procedure for LLA.
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¢. Record the Drift Signal zero level.

d. Record the RPA analog data levels.
6.3 TNATA SHEET 2

a. Connect the dual current source + output to A and - outpnut to C.
Record drift signal offset readings for the input current setting and + devia-

tions gfven on data sheet 2.

L. Reverse the + and - current source cables and repeat data sheet 2
for - deviations,

6.4 DATA VERIFTCATION

The EIAT Calibration Test data shall agree within #2% with the corresponding
data from the preconforma& coating Calibration Test for all tests with input
currents greater than 107 amps.

7.0 VACULM TEST

7.1.1 After the chamber reaches a pressure below 2 x 10—5 Torr turn on the
instrument.

7.1.2 The following tests will be performed as a minimum:
4. Make records of the Log level and DM outputs. .
) e

b. Rotate the ion source and verify that the sensor

responds to changes in the ion beam angle. ro
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. HILAT IDM COLLECTOR CONFIGURATION

$SlcY
-\ L4, 4 .'- :- .‘-

- PLUS ANGLE
HORIZONTAL

]
/ol Aa\ ¥eLus
ANGLE

3

A

2 clE / | VERTICAL
;.r. K-‘"/

‘j \\_ S/C BASEPLATE

- A PLUS ANGLE YIELDS A VOITAGE ABOVE
5y 2.5 VOLTS WHEN MAKING OFFSET (DOUUBLE ANGLE)

g MEASUREMENTS .

e 3-7
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SECTION 4

DIAGRAMS, SCHEMATICS, DRAWINGS




IDM DRAWING LIST

= TOP ASSEMBLIES -

N 133-500  SENSOR HEAD ASSY
2
5*2 . PL133-500 SENSOR HEAD ASSY
A 133-506  SENSOR INSTALLATION
) , 133-565 SENPOT R.F. BYPASS ASSY (PL INCLUDED ON ASSY DWG)
x D1293 INTERCONNECTION DIAGRAM (AFGL DRAWING)
‘J'-'v
fj - SUBASSEMBLIES -
DNA-1 MUX/DRIFT SIGNAL AMPLIFIER
,;; BOARD ASSY 133-570
4'
g: PART LIST PL133-570
2 SCHEMATIC 133-572
. WIRE L1ST 133-573
e
WY DNA-2 DATA STORE
| BOARD ASSY 133-575
PART LIST PL133-575
SCHEMATIC 133-577
WIRE LIST 133-578
DNA-3 ELECTROMETER/AMPLIFIER
BOARD ASSY 133-580
PART LIST PL133-580
SCHEMATIC 133-582
:: WIRE LIST 133-583
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